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ABSTRACT 
The first record of Corbicula fluminalis (Müller, 1774) (Mollusca: Bivalvia: Veneroidea: Corbiculidae) in Lake Garda (Italy) is 
presented. This clam was observed in July 2008 along the lake shore, with a high number of shells; sampling of lake sediment 
revealed the presence of live specimens. C. fluminea (Müller, 1774) has already been recorded in Lake Garda since 2002. The need 
for further studies on the presence and the spread of the two clams and the biodiversity of the invertebrate community of the lake is 
underlined, in relation to recent records of other invasive species, such as Dikerogammarus villosus (Sowinsky, 1894). 
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1. INTRODUCTION 
Lake Garda, the largest Italian lake (volume = 49 
km3, surface = 368 km2 and maximum depth = 350 m) 
along with the lakes Iseo, Como, Lugano and Maggiore, 
is one of the deep Insubrian lakes south of the Alps. The 
lake is part of the ILTER network (International Long 
Term Ecological Research). Recent limnological inves-
tigations have shown that Lake Garda's trophic condi-
tion ranges from oligotrophy to mesotrophy (Salmaso 
2005). 
As observed in other countries, large lakes in par-
ticular are involved in an important process of coloniza-
tion by alien species, which seldom show invasive 
behavior (Beeton 2002). 
Among non-indigenous freshwater bivalves, the 
presence of Dreissena polymorpha (Pallas, 1771) was 
observed in Lake Garda since the 1970s and Corbicula 
fluminea (Müller, 1774) has been also recently recorded 
at the Manerba and Peschiera sampling stations (Giusti 
& Oppi 1972; Bianchi et al. 1974; Annoni et al. 1978; 
Franchini 1978; Nardi & Braccia 2004; Ciutti et al. 2007).  
A further observation in Lake Garda of another alien 
bivalve, Corbicula fluminalis (Müller, 1774) (Mollusca: 
Bivalvia: Veneroidea: Corbiculidae) was made in July 
2008. 
The genus Corbicula has its native range of distri-
bution across tropical and subtropical regions of Africa, 
Asia, the Malay Archipelago, the Philippines, New 
Guinea and Eastern Australia (Morton 1986); it has 
been the object of numerous studies because of the rapid 
expansion of its range and because of its potential dan-
ger to native aquatic communities (Korniushin 2004; 
Counts 2006). C. fluminea in particular is now wide-
spread in many European countries (Austria, Belgium, 
Bulgaria, Czech Republic, France, Germany, Hungary, 
Luxembourg, Netherlands, Portugal, Romania, Spain, 
Switzerland and United Kingdom) (Cianfanelli et al. 
2007). 
The taxonomic status of the genus Corbicula is still 
unresolved, as there is no agreement between investi-
gators, neither about the general number of valid spe-
cies, nor about species identity of the morphotypes re-
corded in America and Europe, i.e., some authors con-
sider C. fluminea and C. fluminalis as morphotypes and 
the Global Invasive Species Database (GISD) consider 
them as synonymous (Korniushin 2004; Paunović et al. 
2008).  
Recent reviews on alien invertebrates and molluscs 
in Italy report for C. fluminalis a single record from a 
small alpine lake in Trentino province (Northern Italy) 
(Lori et al. 2005), while C. fluminea has been observed 
in several sites in the River Po basin since 1998 (Nardi 
& Braccia 2004; Cianfanelli et al. 2007; Ciutti et al. 
2007; Gherardi et al. 2008). 
2. STUDY SITES AND METHODS 
The observation of the presence of dead specimens 
(shells) of C. fluminalis was made in July 2008 on the 
south east lake's shore at Castelnuovo del Garda and 
Lazise (Verona Province) (Castelnuovo del Garda, lo-
cality Ronchi: 45° 27' 28,23" N 10° 42' 12,59" E; Lazise, 
locality Pacengo: 45° 28' 05,66" N 10° 42' 46,10" E). 
In the same sites C. fluminea was also present. 
Shells belonging to the two taxa were collected from 
shore deposits and 130 specimens for each taxon were 
measured for valve length, height and width using a 
digital caliper to the nearest 0.01 mm. To search for 
living specimens, littoral samples in different sites of 
the two localities were taken using a handnet dragged 
for 2 m, within a water depth ranging from 0.20 to 1.5 
m. 
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3. RESULTS 
In Castelnuovo del Garda there were two distinct 
shell deposits along the shore, resulting in an impressive 
scene: an outer larger deposit from 1 to 4 meters from 
the water line, with high numbers of C. fluminea shells, 
and an inner deposit in the area pounded by waves 
where C. fluminea was mixed with C. fluminalis.  
In Lazise, C. fluminalis shells were dominant in the 
area pounded by waves, but C. fluminea was also pre-
sent.  
The two clams were clearly distinguishable from the 
patterns of shell sculpture, shape, and color: the C. 
fluminalis shell shows finer ridges, with a violet inner 
surface, while the C. fluminea shell shows coarser 
ridges with whitish inner surface (Fig. 1). The relation-
ships between length, height and width are also charac-
teristic (Fig. 2).  
In Castelnuovo del Garda the population of C. 
fluminalis was composed of shells ranging from 4.74 to 
13.57 mm in lenght, while C. fluminea varies from 4.19 
to 24.84 mm (Tab. 1). 
C. fluminea specimens had a maximum shell height 
of 24.47 mm, referable to an age of 3 years, in agree-
ment with data observed in Lake Garda (Peschiera) in 
2003 and with longevity of the species as described for 
other environments (Mouthon & Parghentanian 2004; 
Ciutti et al. 2007). 
Sampling in the littoral zone of Castelnuovo del 
Garda revealed the presence of living specimens of C. 
fluminea and C. fluminalis, with maximum densities of 
19 ind m-2 and 5 ind m-2 respectively. The two clams 
were found together, on substrata characterized by the 
presence of pebbles and cobbles. In Lazise however, no 
clams were found up to a water depth of 1.5 m in two 
littoral sites characterized by sand or pebbles. Shore 
samples at Peschiera, where C. fluminea was previously 
recorded in 2003, did not reveal the presence of C. 
fluminalis specimens. 
4. DISCUSSION 
There is a large consensus today that invasive alien 
species are one of the most important direct drivers of 
biodiversity loss and change in ecosystem services, 
together with habitat change, climate change, overex-
ploitation of species and pollution (Millennium Eco-
system Assessment 2005).  
Compared to terrestrial systems, inland waters are 
highly vulnerable to either inadvertent or deliberate 
introductions of species and to their subsequent spread, 
as a result of the intensive human uses, of the natural 
linkages among streams and lakes, and the dispersal 
capability of aquatic organisms (Gherardi et al. 2008). 
 
Fig. 1: Exterior and interior valve view of C. fluminalis (a) and C. fluminea (b). 
 
Tab. 1. Length, height and width of valves of C. fluminalis and C. 
fluminea (mean, standard deviation and range). 
 C. fluminalis  C. fluminea 
 range mean st. dev.  range mean st. dev.
lenght (mm) 4.74-13.57 9.61 2.40  4.19-24.84 13.78 5.08 
height (mm) 4.44-15.79 10.40 3.05  3.93-24.47 12.88 5.11 
width (mm) 1.81-7.03 4.63 1.31  1.71-8.77 4.95 1.85 
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Fig. 2. Scatterplots of the relationships between length and
height (A), lenght and width (B) and height and width (C) (in 
millimeters) in C. fluminalis (black circles) and C. fluminea
(white circles). 
 
In the last decades, Lake Garda has been subject to 
invasion of bivalves such as D. polymorpha, C. 
fluminea and C. fluminalis, species which are consid-
ered among the 100 worst invasive species for Europe 
(DAISIE). A recent record in the lake of the invasive 
amphipod Dikerogammarus villosus (Sowinsky, 1894) 
gives the idea of the vulnerability of Lake Garda to 
biological invasions (Casellato et al. 2006, 2007).  
The two clams C. fluminalis and C. fluminea tend to 
show invasive behavior in Lake Garda, for rapidity in 
colonization and high numbers of individuals. They live 
in sympatry in the same kind of substrata, a phenome-
non which has been already observed in other environ-
ments, mainly canals and rivers (Mouthon & Parghenta-
nian 2004; Paunović et al. 2007).  
Gherardi et al. (2008) report that the main pathway 
of introduction for C. fluminea is stocking activities, 
while the mode of introduction for C. fluminalis is still 
unknown. This aspect should be studied for Lake Garda, 
where the introduction of another bivalve D. polymor-
pha has been related to shipping (Giusti & Oppi 1972). 
An extensive study of the two clams in Lake Garda is 
advisable, in order to identify both the actual consis-
tency of populations and short and long term trends, and 
to assess the relationships between introduction of inva-
sive species, biodiversity and changes in ecosystem ser-
vices. 
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